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ABSTRACT 

The Sust  
dead s a l  
was orga 

a f  106 
rnonid 
n i  zed 

I, a  h i g h l y  e f f i c i e n t  machine used f o r  s e p a r a t i n g  l i v e  f r o m  
eggs, has become p o p u l a r  a t  A laskan  h a t c h e r i e s .  A workshop 
t o  enhance t h e  e f f i c i e n c y  o f  t h e  S u s t a f  i t s e l f  and pe rsonne l  

u s i n g  t h e  Sus ta f .  The workshop d e a l t  w i t h  t h r e e  t o p i c s :  

1 )  The t h e o r y ,  mechanics, and maintenance of t h e  S u s t a f .  

2 )  D i s i n f e c t i o n  o f  t h e  S u s t a f  t o  reduce t h e  spread o f  f i s h  d iseases.  

3 )  P r a c t i c a l  use o f  t h e  S u s t a f  wh ich  i n c l u d e d :  

a )  Improved egg c a p a c i t y  w i t h  an a u x i l i a r y  egg  hopper. 

b )  T i p s  f o r  i n c r e a s i n g  t h e  egg s o r t i n g  e f f i c i e n c y  o f  t h e  S u s t a f .  

c )  A d d i t i o n  o f  an e l e c t r o n i c  l i v e  egg c o u n t e r  t o  a l l o w  v e r y  

r a p i d  and  a c c u r a t e  s o r t i n g  and c o u n t i n g  o f  eggs. 



I NTRODUCT I O N  

The sepa ra t i on  o f  l i v e  f rom dead salrnonid eggs i s  a r o u t i n e  procedure a t  
hd t che r i  es. T h i s  procedure i s necessary f o r  two reasons : 

1 )  Prevent  t h e  spread o f  fungus f rom dead t o  l i v e ,  eyed eggs. 

2 )  A c c ~ ~ r a t e l y  i n v e n t o r y  t h e  eyed eggs. 

Var ious techniques f o r  s o r t i n g  eggs, i.e. sepa ra t i ng  l i v e  f rom dead eggs, 
e x i s t ,  rang ing  f r om hand p i c k i n g  o f  dead eggs w i t h  a sy r i nge  and g lass  
tube t o  machines which e l e c t r o n i c a l l y  s o r t  t h e  eggs. 

The Sus ta f  l o 6  i s  t he  most r a p i d  egg s o r t i n g  machine ava i l ab l e .  Th i s  
machine can s o r t  up t o  1,000,000 eggs pe r  hour under  i d e a l  cond i t i ons .  
T h i s  rnachi ne was o r i g i n a l l y  developed f o r  t h e  I t a l i a n  p r i v a t e  t r o u t  
ha tcher ies .  The f i r s t  Sustaf  l o 6  i n  Alaska was used i n  October 1980. 

A workshop was h e l d  on March 18, 1982 t o  enhance t h e  e f f i c i e n c y  o f  t h e  
Sus ta f  egg s o r t i n g  machine and personnel  u s i n g  t h e  Sustaf .  These goals  
were rnet because o f  t he  i n t e r a c t i o n  among t h e  18 workshop at tendees. It 
was a day we1 1 spent. 

These proceedings c o n s i s t  o f  t h r e e  workshop sec t i ons :  

1 )  Theory, mechanics, and mai ntenance. 

2 )  D i  s i  n f e c t  ion.  

3 )  P r a c t i c a l  use. 

I t  i s  my hope t h a t  these proceedings w i l l  be o f  use t o  those  who were 
unable t o  a t t e n d  t h e  workshop as w e l l  as those  who at tended. 

Bernard M. Kepshi re  
March 7, 1983 



THEORY, MECHANICS, AND MAINTENANCE 

The two types o f  Sus ta f  egg s o r t i n g  machines a r e  t h e  Sus ta f  l o 6  and Sus ta f -  
m in i .  The Sus ta f  106 and Sustaf-mi n i  can s o r t  up t o  1,000,000 and 200,000 
eg s  per  hour, r espec t i ve l y .  T h i s  workshop p r i m a r i l y  d e a l t  w i t h  t h e  Sus ta f  
1 0 2 
M r .  S t a r r  Busch and M r .  B i l  1  Townsend p resen ted  t h i s  s e c t i o n  o f  t he  workshop. 
A Sus ta f  l o 6  egg s o r t i n g  machine was t ho rough l y  examined. 

I n  s imp les t  terms, t h e  Sustaf  works as f o l l ows .  Shocked salmon o r  t r o u t  
eggs loaded  i n t o  t h e  egg bas in  (F i gu re  1 )  f l o w  w i t h  water  i n t o  t h e  drum 
holes.  Look ing a t  t h e  drum on t h e  i g n i t i o n  l ock  sw i tch  ( on -o f f  sw i t ch )  
s i de  o f  t h e  Sus ta f  (F igure  1  ), each egg moves i n  a  coun te r -c lockw ise  
d i r e c t i o n  t o  a  l i g h t  e m i t t i n g  diode (LED). The l i g h t  h i t s  t h e  egg and 
bounces back t o  a  d e t e c t o r  i f  t h e  egg i s  dead. A t  t h e  9 o ' c l o c k  p o s i t i o n ,  
a  pu lse  o f  a i r  blows any dead eggs i n t o  t h e  e j e c t e d  egg d i  scharge canal 
(F i gu re  1 ) .  A t  t h e  6  o ' c l o c k  p o s i t i o n ,  i.e., bo t tom o f  t h e  drum, a l l  
l i v e  eggs a re  blown v i a  a  cons tan t  j e t  o f  a i r  i n t o  t h e  good egg d ischarge 
canal  (F i gu re  1  ). Not a1 1  u n f e r t i  1  i z e d  eggs w i  11 t u r n  w h i t e  a f t e r  
shocking. Sorne, c a l l e d  blank eggs, w i l l  remain c l e a r  and be so r t ed  w i t h  
l i v e  eggs. The Sus ta f  w i l l  n o t  d i f f e r e n t i a t e  between l i v e  and b lank  
eggs 

Across t he  t op  o f  the  Sustaf  l o 6  nex t  t o  t he  drum a r e  more LED's, a  
row o f  30 r e d  LED's and a  row o f  30 green LED's. Each red  LED and t h e  
green one c l o s e s t  t o  i t  correspond t o  one o f  t h e  30 rows o f  ho les  around 
t h e  c i rcumference o f  t he  drum. T h i s  i s  easy t o  see on t he  machine, 
because t h e  r e d  and green LED's a re  i n  l i n e  w i t h  t h e i r  cor respondi  ng 
row. By observ ing  t h e  sequence i n  which t he  red and green LED's l i g h t  
up, t h e  opera to r  can a s c e r t a i n  whether t h e  s o r t e r  f o r  t h a t  p a r t i c u l a r  
row i s  work ing  p roper l y .  The machine i s  ope ra t i ng  p r o p e r l y  when a  red 
1  i ght  i s  f o l l  owed by a  green 1  i g h t .  A r e d  1  i g h t  i n d i c a t e s  d e t e c t i o n  o f  
a  bad egg; a  green l i g h t  i n d i c a t e s  e j e c t i o n  o f  t he  egg. I f  t h i s  sequence 
does n o t  occur,  eggs c a r r i e d  i n  t h a t  row a r e  be ing mis-sorted. The 
ope ra to r  can b lock eggs f rom e n t e r i n g  t h a t  row by t u r n i n g  one o f  t h e  
l e v e r s  on t o p  o f  t h e  machine. These l e v e r s  a re  l o c a t e d  on t h e  oppos i te  
s i d e  o f  t h e  drum f rom t h e  red and green LED's, and t h e r e  a re  30 o f  them, 
one f o r  each row o f  ho les around t h e  drum. 

The LED'S t h a t  t r a n s m i t  l i g h t  t o  t he  eggs em i t  i n f r a - r e d  l i g h t .  These 
LED's w i l l  n o t  burn out. Overhead l i g h t s  and f l a s h l i g h t s  apparen t l y  do 
no t  adverse ly  a f f e c t  these LED's. However, d i  r e c t  s u n l i g h t  must be 
avo ided!  Use Q - t i p s  and camera l ens  c l eane r  t o  c l ean  these  LED's and 
de tec to r s  a f t e r  d a i l y  use of t h e  Sustaf .  

The s e n s i t i v i t y  o f  t h e  LED'S t h a t  t r a n s m i t  l i g h t  t o  t h e  eggs i s  c o n t r o l l e d  
th rough  two c i  r c u i  t boards 1  ocated i n s i d e  t h e  machine under t he  s e n s i t i v i t y  
r e g u l a t o r  ( d i a l  ) (F igure  1  ). When t h e  c i r c u i t  boards a re  c o r r e c t l y  ad justed,  
a  s e t t i n g  of between 1.5 and 7 on t he  d i a l  w i l l  p r o v i d e  t h e  bes t  egg s o r t i n g  
accuracy. A s e t t i n g  below 1.5 p u t s  most eggs, dead o r  a l i v e ,  i n t o  t h e  
dead egg d ischarge canal ,  w h i l e  a  s e t t i n g  above 7 inc reases  t he  number 
of dead eggs go ing  i n t o  t h e  l i v e  egg d ischarge canal. 



Drum cleaning regulation tap 
Regulation tap for egg basin water 
Water cleaning regulation tap 
Station ejection connector 
Feeding connector 
Cleaning unit for ejected eggs canal 
Sensitivity regulator 
Water lubricated plastic bearing 
Compressor air-intake 
Water feeding pipe 
Drum driving motor 
Station dowel pin 
Drum movement transmission 
Ejection unit for unusable eggs 
Perforated drum for egg transport 
Feeding transformer unit 
Feeding stabilizer 
Ignition lock switch 
Feeding cable 
Egg basin 
Red LEDs - visualization control 
Green LEDs - ejection control 
LED - control gauge 
Discharge canal for ejected eggs 
Discharge canal for good eggs 
Air compressing motor 
Ejector air pipe 
Drum fixing supports 
Visualization and ejection control station 
Drum cleaning unit 

F i g u r e  1. S u s t a f  106 schematic. 



A l t h o u g h  t h e  two c i  r c u i t  boards a r e  s a f e  t o  hand le ,  t h e y  a r e  v e r y  s e n s i t i v e  
and s h o u l d  be a d j u s t e d  o n l y  by an a u t h o r i z e d  repairman. Repairmen must 
remember t o  use a  p l a s t i c ,  n o t  me ta l ,  s c r e w d r i v e r  when making ad jus tments .  

A f t e r  ad jus tmen ts  a r e  made, t h e  boards  must be s e a l e d  so t h e  e l e c t r o n i c  
p a r t s  d o n ' t  b reak i f  bumped. C i r c u i t  boa rd  s e t t i n g s  do  n o t  have t o  be 
changed f o r  eggs f rom d i f f e r e n t  s a l m o n i d  s p e c i e s ;  a  g i v e n  s e n s i t i v i t y  
r e g u l a t o r  s e t t i n g  works f o r  a l l  spec ies .  F i e l d  pe rsonne l  s h o u l d  c a r r y  
spare,  p r e v i o u s l y  a d j u s t e d  c i r c u i t  boards  and i n s e r t  them i f  t h e  machine 
m a l f u n c t i o n s .  The c i r c u i t  boards a r e  exposed by reri loving t h e  t o p  p l a t e  
o f  t h e  machine. They s h o u l d  s l i d e  o u t  e a s i l y  f o r  replacement.  C i r c u i t  
b o a r d s '  schemat ics  and p a r t s  1 i  s t  a r e  i n  Appendix A. 

The power s u p p l y  i s  exposed by remov ing t h e  bo t tom p l a t e  o f  t h e  Sus ta f .  
There  a r e  two f u s e s  w i t h  t h e  power supply.  T r o u b l e s h o o t i n g  i s  a i d e d  by 
n o t i n g  wh ich  fuse ,  i f  any, has blown. Leave t r o u b l e s h o o t i n g  t o  an 
a u t h o r i z e d  repairman. Power s u p p l y  w i r i n g  diagrams, schemat ics ,  and 
p a r t s  l i s t s  a r e  i n  Appendix B. A l l  S u s t a f s  s h i p p e d  t o  t h e  U n i t e d  S t a t e s  
a r e  w i r e d  f o r  110 v o l t s  AC. 

E l e c t r i c  power f l u c t u a t i o n s  w i  11 damage t h e  machine, espec i  a1 l y  f l u c t u a t i o n s  
g r e a t e r  t h a n  10%. The cheapest, most e f f e c t i v e  s o l u t i o n  i s  a  c o n s t a n t  
v o l t a g e  t r a n s f o r m e r .  The S u s t d f  w i l l  n o t  work when p lugged i n t o  a  ground 
f a u l t  i n t e r r u p t e r  ( G F I )  c i r c u i t .  The machine i s  w e l l  i n s u l a t e d  so t h e  
u s e r  s h o u l d  n o t  have a  " s h o c k i n g "  exper ience .  

The drum can be d isassembled t o  expose t h e  egg e j e c t o r s  o r  r e p l a c e  t h e  
" s k i n , "  i.e., t h e  b l a c k  p e r f o r a t e d  s u r f a c e  t h a t  h o l d s  t h e  eggs, i n  case 
t h e  drum ma l func t i ons .  B e f o r e  d i s a s s e m b l i n g  t h e  drum, make an a l i g n m e n t  
mark between t h e  s k i n  and drum edge. It i s  a b s o l u t e l y  necessary  t h a t  
t h e  h o l e s  i n  t h e  s k i n  l i n e  up e x a c t l y  w i t h  t h e  egg e j e c t o r s  i n  t h e  c e n t e r  
o f  t h e  drum when t h e  s k i n  i s  rep laced .  Each e j e c t o r  f l a p p e r  i s  c o n t r o l l e d  
by an e lec t romagne t .  These e j e c t o r s  can become p lugged  w i t h  d e b r i s  so  
check them r o u t i n e l y .  I f  an e j e c t o r  f a i l s ,  i t  can be r e p l a c e d  e a s i l y  i n  
t h e  f i e l d .  

The performance,  i.e., breakdowns, o f  t h e  S u s t a f  was assessed. M r .  B i l l  
Townsend has used  a  S u s t a f  f o r  t w o  y e a r s  (11 months p e r  y e a r )  t o  s o r t  
m i l  l i o n s  o f  ra inbow t r o u t  eggs. D u r i n g  t h i s  p e r i o d ,  B i l l  r e p l a c e d  one 
b l o w e r  and  some e j e c t o r s .  Spare p a r t s  t h a t  can be r e p l a c e d  by f i e l d  
pe rsonne l  a r e  as f o l l o w s :  

A d j u s t e d  c i r c u i t  boards 
Fuses 
Egg e j e c t o r s  (e lec t romagne ts  and f l a p p e r s )  
B l  ower 
Vacuum moto r  
Gear d r i v e  motor  
Power s u p p l y  (pack )  



D IS I NFECT I ON 

Dr. Joe S u l l i v a n  presented t h i s  s e c t i o n  on d i s i n f e c t i o n  o f  t h e  Sus ta f .  

The Sus ta f  i s  ve ry  d i f f i c u l t  t o  d i  s i  n f ec t .  The e n t i  r e  machine cannot be 
heated t o  70°C f o r  4 hours, so d i s i n f e c t  t h e  wet p a r t s ,  no t  e l e c t r o n i c s  
pa r t s ,  w i t h  200 ppm Betad ine  o r  200 ppm a c t i v e  c h l o r i n e  f o r  a 30 minu te  
exposure t ime.  D i s i n f e c t  t h e  machine each t i m e  a d i f f e r e n t  spec ies '  o r  
s t o c k ' s  eggs a re  sorted. 

Two ways t o  reduce t h e  e n t r y  o f  d isease organisms i n t o  t h e  Sustaf  are :  

1 ) A f i l t e r  now comes w i t h  t h e  vacuum pump. Soak t h i s  f i l t e r  
i n Betad i  ne, w r i ng  i t  ou t  and reassemble. 

2 )  The a i r  i n t a k e  i s  c l o s e  t o  t h e  bot tom o f  t h e  Sus ta f  and as such 
may b r i  ng i n moi s t u r e  laden  w i  t h  d i  sease organi  sms. Therefore,  
r o u t e  t h e  a i r  i n t a k e  v i a  c l o t h e s  d r ye r  hose t o  t h e  outdoors,  o r  
hang t h e  back o f  t he  Sus ta f  5 cm ove r  t h e  edge o f  t h e  t a b l e  
s i n c e  t a b l e s  i n  ha t che r i es  a r e  usual  l y  wet. 

The b e s t  way t o  reduce d isease t r a n s f e r  between ha t che r i es  i s  t o  buy a 
machine f o r  each ha tchery  and never  move i t  t o  ano ther !  A l l  machines 
purchased f o r  a sockeye hatchery  must never be t r anspo r t ed  t o  another  hatchery.  

F u r t h e r  i n f o r m a t i o n  rega rd i  ng d i s i n f e c t i o n  o f  Sus ta f  macliines may be 
ob ta ined  from: 

Dr. Roger S. Grischkowsky 
P r i  n c i p a l  Path01 o g i s t  
Alaska Department o f  F i s h  and Game 
FRED D i v i s i o n  
333 Raspberry Rd. 
Anchorage, Alaska 99502 
Tel  ep hone: (907) 267-2244 

PRACTICAL USE 

Auxi 1 i a ry Egg Hopper 

M r .  D a i l  Hurdlow, Hatchery  Manager f o r  t h e  P r i n c e  W i l l i a m  Sound Aquacu l tu re  
Corp., has designed a u s e f u l  l a r g e  capac i t y ,  moveable egg hopper (F i gu re  
2 )  f o r  t h e  Sustaf  machine, which has a ve ry  smal l  egg basin. Shocked, eyed 
eggs a re  s iphoned f rom i n c u b a t o r s  v i a  tygon t u b i n g  (no te  clamp f o r  h o l d i n g  
t u b i n g  i n  F i g u r e  3 )  i n t o  t h e  aluminum hopper. The egg hopper t a b l e  
(F i gu re  3 )  i s  t h e n  moved over t o  t h e  Sustaf .  Eggs f l o w  v i a  tygon t u b i n g  
from t h e  bottom of t h e  hopper i n t o  t h e  Sus ta f  egg basin.  The p e r f o r a t e d  
aluminum around t h e  t o p  o f  t h e  hopper prevents  egg over f low.  For  more 
d e t a i l e d  i n f o rma t i on ,  con tac t  M r .  Hurdlow a t :  

P o r t  San Juan Hatchery 
P r i n c e  N i l  li am Sound Aquacu l tu re  Corp. 
P.O. Box 1110 
Cordova, AK 99574 
Telephone: (907) 424-7 511 



s i d e  view 

\ 1"1/4"  L 1/4" t h i c k  

t o p  view 

Egg Hopper f o r  Sus ta f  

1 )  There needs t o  be a t  l e a s t  a 3"  drop from i ncuba to r  surface l e v e l  t o  egg hopper f o r  f i l l i n g  w i t h  
1 1/2" diam. tygon. 

2 )  There needs t o  be a t  l e a s t  a 1"  adjustment drop on tygon hose f rom hopper t o  f i l l  t he  Sus ta f  
p rope r l y .  

F i g u r e  2. A u x i l i a r y  egg hopper f o r  egg s o r t i n g  machine. 
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F i g u r e  3. Moveable t a b l e  f o r  a u x i l i a r y  egg hopper. 
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Hatchery  T i p s  

M r .  B i l l  Townsend has used a  S u s t a f  machine f o r  2 y e a r s ,  11 months p e r  
y e a r ,  6  days p e r  week, and a p p r o x i m a t e l y  5 hours  p e r  day f o r  s o r t i n g  r a i n -  
bow t r o u t  eggs. H i  s  Sus ta f  averages 900,000 eggs s o r t e d  p e r  h o u r !  W i t h  
t h i s  exper ience ,  h i s  p r a c t i c a l  t i p s  on s u c c e s s f u l l y  u s i n g  t h e  S u s t a f  
we r e  [nos t we1 come. 

I n s t e a d  o f  shock ing  eggs, T r o u t l o d g e  pe rsonne l  s a l t  t h e  eggs t o  g e t  r i d  
o f  most dead eggs and espec i  a1 l y  t h e  fungused egg clumps. T h i s  h e l p s  t h e  
S u s t a f  s o r t  f a s t e r  and w i t h  b e t t e r  li ve-dead egg s e p a r a t i o n .  

The S u s t a f  must warm up f o r  a  few m inu tes  p r i o r  t o  l o a d i n g  eggs. Otherwise,  
p o o r  s o r t i n g  occurs.  Be s u r e  t o  wear e a r  p l u g s  w h i l e  t h e  machine i s  
runn ing ,  s i n c e  i t  i s  p a i n f u l l y  n o i s y .  

Water  f l o w  r a t e ,  l e v e l ,  and e s p e c i a l  l y  w a t e r  p r e s s u r e  i n  t h e  w a t e r  f e e d  
l i n e  ( F i g u r e  1 )  a r e  v i t a l .  A  garden hose can be n i p p l e d  i n t o  t h i s  l i n e .  
Water p r e s s u r e  must  be 40 1 b / i n 2  t o  produce a  s t r e a m  o f  w a t e r  so t h a t  
t h e  eggs upwel 1 i n t o  t h e  drum. Load t h e  S u s t a f  hopper up t o  75% o f  i t s  
c a p a c i t y  w i t h  eggs a v o i d i n g  broken eggs and egg clumps. The w a t e r  l e v e l  
s h o u l d  n o t  exceed t h e  egg l e v e l .  A drum "comb" f o r  p r e v e n t i n g  eggs 
between h o l e s  f r o m  r i d i n g  ove r  t h e  drum i s  n o t  necessary  i f  w a t e r  
r e q u i  rements  a r e  met. 

The d i a m e t e r  o f  t h e  h o l e s  i n  t h e  drum must be s l i g h t l y  l a r g e r  t h a n  t h e  
egg d iameter .  O the rw ise  p o o r  s o r t i n g  w i l l  r e s u l t .  Exper ience  f r o m  
A1 askan h a t c h e r i e s  and T r o u t 1  odge recommends t h e  f o l  l o w i n g  drum h o l e  
s i z e s  f o r  each sa lmon id  spec ies :  

Speci  es Drum h o l e  s i z e  

p i n k  salmon 
chum salmon 
c h i  nook salmon 
coho salmon 
sockeye salmon 
ra inbow t r o u t  

medi um 
medium o r  l a r g e  
l a r g e  
l a r g e  
medium o r  s m a l l  
rnedi um o r  s m a l l  

The LED'S and d e t e c t o r s  w i l l  g e t  w a t e r  on thein i f  w a t e r  o v e r f l o w s  t h e  
drum. T h i s  r e s u l t s  i n  p o o r  s o r t i n g  so  be s u r e  t o  have a  l o t  of Q - t i p s  
handy f o r  c l e a n i n g .  

E l e c t r o n i c  L i  ve Egg C o u n t i n g  

Severa l  y e a r s  ago, A laskan h a t c h e r y  personne l  d i  scovered t h a t  t h e i r  
e l e c t r o n i c  f i s h  c o u n t e r s  ( F i g u r e  4 ) ,  coun ted  eyed b u t  n o t  dead o r  
" b l a n k "  eggs. Coun te r  ac&racy can r o u t i n e l y  exceed 99%. T h i s  c o u n t e r  
i s  e a s i l y  s e t  up t o  coun t  eggs coming o u t  of t h e  good egg d i s c h a r g e  
cana l  o f  t h e  Susta f .  

11 A v a i l a b l e  f rom Nor thwes t  M a r i n e  Techno1 ogy, Inc . ,  Shaw I s l a n d ,  Washington - 
98286. Telephone: (206 )  468-2340. 
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M r .  T i m  Joyce,  h a t c h e r y  manager a t  t h e  S t a t e  o f  A l a s k a ' s  K i t o i  Bay 
Ha tche ry ,  p i o n e e r e d  and d e s c r i b e d  eyed egg c o u n t i n g  w i t h  t h e  f i s h  coun te r .  
Acco rd ing  t o  Joyce,  s o r t e d  eggs f l o w  i n  a  sma l l  t r o u g h  t o  a  h o r i z o n t a l l y -  
p o s i t i o n e d  c o u n t i n g  head. T u r b u l e n t  w a t e r  f l o w  n e x t  t o  t h e  c o u n t i n g  
head enhances t h e  s e p a r a t i o n  between eggs r e q u i r e d  f o r  a c c u r a t e  coun t ing .  

M r .  I r l  Palmer,  a  S t a t e  o f  A laska  F i s h  and Game T e c h n i c i a n  111, d e s c r i b e d  
t h e  v e r y  e f f i c i e n t  eyed egg c o u n t i n g  sys tem used a t  Sne t t i sham H a t c h e r y  
d u r i n g  1981. The f o l l o w i n g  d e s c r i p t i o n  w i t h  f i g u r e s  i s  based on t h e  memo 
o f  Oc tober  26, 1981, o f  Mr. A1 D i d i e r ,  h a t c h e r y  manager a t  t h e  S t a t e  o f  
A1 aska ' s  S n e t t i  sham Hatchery .  

A  c o u n t i n g  box was c o n s t r u c t e d  f r o m  0.25- inch P V C  p l a t e  ( F i g u r e  5 ) .  A 
c o u n t i n g  head was m o d i f i e d  by t h e  a d d i t i o n  o f  a  0.25- inch P V C  p l a t e  on 
t h e  ups t ream s i d e  o f  t h e  head. Ho les  were d r i l l e d  i n  t h e  p l a t e  t o  match 
t h e  h o l e  d iamete rs  i n  t h e  c o u n t i n g  head ( F i g u r e  5) .  Spacers and s i l i c o n e  
s e a l a n t  h e l d  t h e  p l a t e  2  mm f r o m  t h e  head w i t h  p e r f e c t  h o l e  a l i gnmen t ;  
d u c t  t a p e  r e i n f o r c e d  t h e  bond. Vexar screen (0.125- inch mesh) s e a l e d  
t h e  gap between t h e  c o u n t i n g  head and t h e  p l a t e .  

The c o u n t i n g  head was p l a c e d  i n  t h e  box and h e l d  i n  p l a c e  by w a t e r  p r e s -  
sure .  Water was s u p p l i e d  f rom t h r e e  sources. One source i s  t h e  w a t e r  
t h a t  washes t h e  l i v e  and " b l a n k "  eggs f r o m  t h e  good egg d i s c h a r g e  cana l  
of t h e  Sustaf .  Water was a l s o  s u p p l i e d  t o  t h e  s e c t i o n  o f  t h e  box f a r t h e s t  
away f r o m  t h e  c o u n t i n g  head ( F i g u r e  5) .  F i n a l l y ,  w a t e r  d i r e c t e d  t h r o u g h  
a  s l o t t e d  p l a s t i c  t e e  washed t h e  v e x a r  sc reen  a t t a c h e d  t o  t h e  c o u n t i n g  
head and p l a t e .  Water l e v e l  i n  t h e  box, wh ich  must be h i g h e r  t h a n  t h e  
c o u n t i n g  head, was m a i n t a i n e d  by r e g u l a t i n g  w a t e r  f l o w  f r o m  non-Susta f  
sources and by t h e  p o s i t i o n  of t h e  o v e r f l o w  p e r f o r a t e d  p l a t e .  Egg and 
w a t e r  d i s c h a r g e  f rom t h e  c o u n t i n g  u n i t  ( c o u n t i n g  head and box)  was c o l -  
l e c t e d  i n  a  bucke t  screened near  t h e  top.  

The egg s o r t i n g  and l i v e  egg c o u n t i n g  p rocess  i s  shown i n  F i g u r e  6.  Eyed 
eggs were p l a c e d  i n t o  a  S u s t a f  106 f o r  s o r t i n g .  L i v e  and " b l a n k "  eggs 
f r o m  t h e  good egg d i scha rge  canal  dropped i n t o  t h e  c o u n t i n g  u n i t .  The 
1  i ve eggs were coun ted  and dropped i n t o  a  bucket .  When t h e  d e s i r e d  
number o f  l i v e  eggs f o r  a  p a r t i c u l a r  i n c u b a t o r  was reached a c c o r d i n g  t o  
t h e  c o u n t e r  d i s p l a y ,  a  d i p  n e t  was p l a c e d  n e x t  t o  t h e  c o u n t i n g  head t o  
s t o p  t h e  f l o w  o f  eggs. T h i s  p r o v i d e d  p l e n t y  o f  t i m e  t o  change buckets ,  
r e c o r d  t h e  number o f  l i v e  eggs, and r e s e t  t h e  coun te r .  When c o u n t i n g  
resumed, t h e  c o u n t i n g  head e a s i l y  hand led  t h e  accumulated eggs s i n c e  
eggs can be coun ted  much f a s t e r  t h a n  t h e  S u s t a f  can s o r t  them. Eggs 
l a r g e r  t h a n  t h e  h o l e  s i z e  b l o c k e d  t h e  h o l e  b u t  were  e a s i l y  removed w i t h  
an e l e c t r i c  r a z o r  b rush  ( o r  t h e  s t a n d a r d  head c l e a n i n g  brush) .  

The c o u n t i n g  u n i t  per formed e x c e l l e n t l y .  The d e s i g n  p r o v i d e d  t h e  separa- 
t i o n  r e q u i r e d  between eggs f o r  a c c u r a t e  coun t ing .  The gap between t h e  
c o u n t i n g  head and p l a t e ,  as w e l l  as t h e  a d d i t i o n a l  w a t e r  i n j e c t i o n  f r o m  
t h e  s l o t t e d  t e e ,  f o r c e d  t h e  head t o  draw w a t e r  f r o m  t h e  gap as w e l l  as 
f r o m  t h e  p l a t e .  T h i s  made a  space between a l l  eggs as t h e y  proceeded 
t h r o u g h  t h e  p l a t e .  Water f l o w  i n  t h e  gap f o r c e d  a  space between t h e s e  
eggs so t h a t  o n l y  one egg a t  a  t i m e  e n t e r e d  each c o u n t i n g  head t u n n e l .  
Qua1 i t y  c o n t r o l  c o n s i s t e d  o f  compari ng  hand-counted samples o f  100 
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I 
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Figure 5. The electronic l ive egg counting unit with components. 
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Unsorted eggs are  held in the cylindrical incubator a t  r ight .  Eggs are  
placed into the Sustaf egg basin for sorting. Note the counter display 
(uni t  with the handle) a t  the top l e f t  side.  

Front and top views of the counting unit  in action. Eggs and water move smoothly from 
the Sustaf through the counting unit .  

Figure 6. The Sustaf egg sorter  and electronic l ive  egg counting process. 



eggs each w i t h  machine counts.  I n  a l l  cases (more t h a n  f i v e  samples), 
t h e  machine coun t  e q u a l l e d  t h e  hand count.  

Egg c o u n t e r  h o l e  s i z e s  recommended w i t h  each salmon spec ies  a r e  as f o l l o w s :  

Spec ies  

p i  nk 
chum 
c h i  nook 
coho 
sockeye 

Ho le  s i z e  
(d iamete r  i n  mi 11 i m e t e r s )  

8 
9.5 
9.5 o r  12.7 
9.5 o r  12.7 
unknown, b u t  use 
h o l e  s i z e  s l i g h t l y  l a r g e r  
t h a n  egg 

S u s t a f  Vendor 

The s o l e  N o r t h  American vendor f o r  S u s t a f  egg s o r t i n g  machines i s :  

T r o u t s p r i  ngs, Inc .  
P.O. Box 11 
McMil 1 i n, Washington 98352 
Con tac t :  R u s s e l l  o r  Ed McLeary 
T e l  ep hone: (206)  863-0146 o r  

(206) 922-5241 

Each machine comes w i t h  two drums. Be s u r e  t o  s p e c i f y  t h e  c o r r e c t  h o l e  
s i z e s  f o r  t h e  s i z e  o f  eggs. There a r e  t h r e e  drum h o l e  s i zes .  A handy 
t o o l  k i t ,  and i n s t r u c t i o n  manual comes w i t h  each machine. 



RECOMME NUAT IONS 

The f o l l o w i n g  recommendations r e g a r d i  ng  t h e  use o f  S u s t a f  egg s o r t i n g  

machines a rose  f r o m  t h i s  s u c c e s s f u l  workshop. 

1) C lean  up a f t e r  each use w i l l  enhance S u s t a f  performance.  

2 )  Spare p a r t s  f o r  t h e  S u s t a f  a r e  r e q u i r e d  a t  a l l  remote h a t c h e r i e s .  

3 )  Machines s h o u l d  n o t  be t r a n s f e r r e d  between h a t c h e r i e s  t o  a v o i d  f i s h  

d i  sease t r a n s f e r .  

4 )  A t  l a r g e  h a t c h e r i e s ,  a n  a u x i l i a r y  egg  hopper  w i l l  enhance S u s t a f  

e f  f i c i  ency. 

5 )  E l e c t r o n i c  coun te rs  a r e  necessary  f o r  r a p i d ,  a c c u r a t e  c o u n t i n g  of 

l i v e  eggs. 
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Anchorage AK 
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Hatchery  AK 
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Main Bay 

Ha tche ry  AK 
Hidden Fa1 1 s 

Ha tche ry  AK 
Anchorage AK 
Main Bay 

H a t c h e r y  AK 
K i t o i  Bay 

Ha tche ry  AK 
Russel  1 Creek 

Hatchery  AK 
K e t c h i k a n  AK 
Juneau AK 
S i k u s u i  l a q  S p r i n g s  

Hatchery  AK 
Anchorage AK 
Juneau AK 
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ADF&G (FRED) 
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Enhancement and Devel  opment. 



A P P E N D I X  A 

C i r c u i t  b o a r d s '  schemat ics  and p a r t s  
li s t  f o r  S u s t a f  egg s o r t i n g  machines. 



6 
Schematic f o r  Semi-conductor C i r c u i t  Boards - Top Board and F r o n t  Panel f o r  Sus ta f  10 , Sus ta f -m in i  

- - -- 

Top Board F r o n t  Panel 

Bottom Side Top Side 

Capac i to r  

A- 1 - 
SPRAGUE 2PS-PIC 
l u f s  10% 200 DC 

o o o o o o o - A-2 LED Lamps 0.200 Red 
Jim Pack X C  556 R 

0 0 0 0 0 0  

A-3 LED Lamps 0.200 Green 
Jim Pack XC 556 G 

A-4 - Diode - 
Jim Pack I N  4004 
400 PIV 1 Amp 
R e c t i f i e r  

A - 5  R e s i s t o r  
Pack 1500 Ohms i 5% 

A-6 F i n a l  T r a n s i s t o r  1 # 8 8 # 8 KiI ton-Avnet VN 66 AF 

0 - A-8 Lamp 
r l o r t h  American P h i l 1  i p s  OP 166 

I 

A-9 Capac i to r  
TRW Pb!5 5W 

0 0 0 0 0 0 A-10 Lamps 
Nor th  American P h i l  1 i p s  

0 0 0 0 0 0  OP166 
OP 805 

A-7 R e s i s t o r  
J im Pack 100,000 Ohms ? 5% 

A - 1 1  R e s i s t o r  
J im Pack 330 Ohms 4 5% 



Schematic f o r  Semi-conductor C i r c u i t  

A-12 I n t e g r a t e d  C i r c u i t  
J im Pack CD 4015 CN 

A-17 I n t e g r a t e d  C i r c u i t  
r7 =pack CD 4001 BCN 

1 A-18 I n t e g r a t e d  C i r c u i t  
J im Pack LM 324 N  

Boards - 
A- 12 

Bottom Board f o r  Sus ta f  l o6 ,  Sus ta f -m in i  

0 
TI- 

A-19 V a r i a b l e  R e s i s t o r  0 -  A-19 () 0 O (> cr> O O 
Cent ra l  Lab 220,000 Ohms - 

A-13 Capac i to r  
M a l l o r v  GML 103 M 10,000PF 500 WVDC 
A-14 ~ j r n e r  J im Pack 555 CN 

A-15 Capac i to r  
J im Pack INF 35 V - 
A-16 Diode 
Jim Pack I N  4148 
Swi tch ing  Diode ( I N  914) 

1 - - . ~  --,-- 

l o t  

A-20 Capac i to r  
Sprague 220 v f  16WF 



6 
P a r t s  L i s t  f o r  Semi-conductor  C i r u c i t  B o a r d s - E l e c t r o n i c  Box S u s t a f  1 0  and S u s t a f - m i n i  

A-1 - C a p a c i t o r  - SPRAGUE 2PS-PI0 0.1 pf + 10% 200 DC 

A-2 - LED Lamps 0.200 Red J I M  PACK XC 556 R 

A-3 - LED Lamps 0.200 Green J IM PACK XC 556 G 

A-4 - Diode J IM PACK I N  4004 400 PIV 1 Amp R e c t i f i e r  

A-5 - R e s i s t o r  J IM PACK 1500 Ohms +- 5% 

A-6 - F i n a l  T r a n s i s t o r  HAMILTON-AVNET YH 66 AF 

A-7 - R e s i s t o r  J IM PACK 100,000 Ohms 2 5% 

A-8 - Lamp NORTH AMERICAN PHILLIPS OP 166 

A-9 - C a p a c i t o r  - TRW PW5 5W 

A-10 Lamps NORTH AMERICAN PHILLIPS OP 166 and OP 805 - 
A-11 R e s i s t o r  JIM PACK 330 Ohms 2 5% - 
A-12 I n t e g r a t e d  C i r c u i t  J I M  PACK CU 4015 CN 

A-13 C a p a c i t o r  MALLORY GLfJl 103 M 10,000 PF 500 WVOC 

A-14 T i m e r  J I M  PACK 555 CN - 
A-15 C a p a c i t o r  J IM PACK INF 35 V - 
A-16 Diode J IM PACK I N  4148 S w i t c h i n g  D iode ( I N  914) - 
A-17 I n t e g r a t e d  C i r c u i t  JIM PACK CD 4001 BCN 

A-18 I n t e g r a t e d  C i r c u i t  J IM  PACK LM 324 N 

A-19 V a r i a b l e  R e s i s t o r  CENTRAL LAB 220,000 Ohms - 
A-20 Capaci t o r  SPRAGUE 2200 p f 16UF 

*Please n o t e  t h a t  t h e r e  a r e  s e v e r a l  d i f f e r e n t  b rand  names f o r  t h e  p a r t s  

1 i s t e d  above. Those nanes under1 i ned i n d i c a t e  j u s t  one brand name f o r  t h e  

p a r t ,  however, y o u r  l o c a l  e l e c t r o n i c  shop s h o u l d  be a b l e  t o  i d e n t i f y  

o t h e r  brand name p a r t s  by  u s i n g  t h o s e  l i s t e d  above. 



APPENDIX 0 

Power supp ly  w i  r i  ng diagrams, schemat ics ,  and 
p a r t s  1 i s t s  f o r  S u s t a f  egg s o r t i n g  machines. 
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Power supp ly  w i r i n g  d iagram f o r  Susta f  egg s o r t i n g  machines. 



Schematic f o r  Power Supply - Sustaf  lo6  

Le f t  Side Right Side 
I 

C-3 Res i s to r  - C - 1  Capaci tor  
470 Ohms + 5% 0.5 Watts I- Sprague 0.22 pf + 10% 

C-5 T r a n s i s t o r  
Texas Instruments 
TIP 3055 C-3 --vvb- 

C-4 C-5 -- 

C-4 Variable  Res i s to r  
Mallory MR 100 P 

l L z L  

10.22j 
C-8 T r a n s i s t o r  - 
General E l  e c t r  
G . E .  243 2245 

C-9 Res i s to r  
C-6 Jim Pack 460 Ohms + 5% 

-+I- 

Transformer 

- .  
C - 9 

-+I- C - l l  
- cjlo 1-1 C-10 Res i s to r  

Sprague 10,000 Ohm 
C-7 2 2% 0 .5  Watt 

-&  

C-2 Capaci tor  
Sprague 4700 uf 25 V 
rn .. 

C-6 Diode 7 
Jim Pack IN 4004 

C-7 Res i s to r  - 
Sprague 2200 Ohms 0.25 Watt 

C-11 Fuse 
Eusman 8 Amps 

C-12 Capaci tor  
Sprague 1318.20 
2200 vf 50 V 

C-13 Capaci tor  
Sprague 0.22 uf 2 10% 

C-12 
C-14 Capaci tor  r------ -'- "7 
Sprague 
5000 vf 50 V 

C-15 Capaci tor  4700 uf 50 V 
Sprague 0.10 uf 2 10% 5000 vf 50 -- -- J 
C-16 Voltage Regulator C-17 C-18 
National Semi conductor -Dl---- 
LM 340 K-12 

riT-5 1% FiJ --- 

C-17 Diode 
Jim Pack IN 4004 

C-18 Fuse 
Busman 2.5 Amps 

In Heat Sink 

-. 
C-19 Bridge R e c t i f i e r  
Tii-Pack MDA 980-3 

C-20 Trans i s to r  
General E l e c t r i c  
2N 3055 



- 

P a r t s  L i s t  - Power S u ~ ~ l v  S u s t a f  l o 6  

C a p a c i t o r  SPRAGUE 0.22 p f  5 10% 

C -2 - C a p a c i t o r  SPRAGUE 4700 p f  25 V 

C-3 - R e s i s t o r  470 Ohms + 5% 0.5 Wat t  

C -4 - V a r i a b l e  R e s i s t o r  MALLORY MR 100 P 

C - 5 - T r a n s i s t o r  TEXAS INSTRUMENTS TIP 3055 

C-6 - Diode JIM PACK I N  4004 

C-7 - R e s i s t o r  SPRAGUE 2200 Ohms 0.25 Wat t  

C-8 - T r a n s i s t o r  GENERAL ELECTRIC G.E. 243 2245 

C-9 - R e s i s t o r  JIM PACK 460 Ohms t 5% 

C-10 ResistorSPRAGUE 10,00OOhrns+ 2 % 0 . 5 W a t t  - 
C - 1 1  Fuse BUSMAN 8 Amps 

C-12 C a p a c i t o r  SPRAGUE TVA 1318.20 50 V 2200 u f  - 
C-13 C a p a c i t o r  SPRAGUE 0.22 p f  c 10% - 
C-14 C a p a c i t o r  SPRAGUE 5000 u f  50 V - 
C-15 C a p a c i t o r  SPRAGUE 0.10 p f  + 10% - 
C-16 V o l t a g e  R e g u l a t o r  NATIONAL SEMICONDUCTOR LM 340 K-12 - 
C-17 Diode J IM PACK I N  4004 - 
C-18 Fuse BUSMAN 2.5 Amps - 
C-19 B r i d g e  R e c t i f i e r  JIM PACK MDA 980-3 - 
C-20 T r a n s i s t o r  GENERAL ELECTRIC 2N 3055 

*Please n o t e  t h a t  t h e r e  a r e  s e v e r a l  d i f f e r e n t  b rand  names f o r  t h e  p a r t s  l i s t e d  

above. Those names u n d e r l i n e d  i n d i c a t e  j u s t  one brand name f o r  t h e  p a r t ,  

however, y o u r  l o c a l  e l e c t r o n i c  shop s h o u l d  be a b l e  t o  i d e n t i f y  o t h e r  

brdnd name p a r t s  by  u s i n g  t h o s e  l i s t e d  above. 



Schematic f o r  Power Supply - Sus ta f -m in i  

L e f t  S ide R i q h t  S ide 

B - 1  Br idge  R e c t i f i e r  - B-2 Fuse Busman 3 Amps 
I n - l i n e  Package Transform 

Moto ro la  MD 210 B-3 Capac i to r  

.--.. . . Sprague 4700 uf 25 V 

B-4 Diode - 
Jim Pack 
I N  4004 

B-4 
B-5 R e s i s t T ~  
Sprague 
10,000 Ohms 

? 2% T 
B-6 R e s i s t o r  1 4 f 1 - 5-7 Capac i to r  
Sprague 

C J l  
Sprague 0.22 v f  + 10% 

1 2200 Ohms + 2% 
0.25 Watts 

B-8 T r a n s i s t o r  
General E l e c t r i c  
G.E. 243 2245 

B-9 R e s i s t o r  
Sprague 
330 Ohms ? 2% 
1 Watt 

B-10 Diode 
Jim Pack 
I N  4004 

B - 1 1  R e s i s t o r  
470 Ohms + 5% 
0 .5  Watt 

u B-12 V a r i a b l e  -- 
R e s i s t o r  

Ma1 l o r y  MR 600 P 

B-13 Capac i to r  
Sprague 0.10 p f  + 10% 

B-14 Vol tage  Regu la to r  
Na t i ona l  Semiconductor 
LM 340 K-12 

B-15 Capac i to r  
Sprague TVA 1318.20 
2200 pf  50, V 

B-16 Fuse Busman 3 Amps 

B-17 Capac i to r  
Sprague 0.22 p f  ? 10% 

B-18 Diode 
Jim Pack I N  4004 

B-19 Br idge  R e c t i f i e r  
I n -1  i ne Package 
Moto ro la  MD 210 



P a r t s  L i s t  - Power Supp ly  S u s t a f - M i n i  

B r i d g e  R e c t i f i e r  I n - l i n e  Package MOTOROLA MD 210 

Fuse BUSMAN 3 Amps 

C a p a c i t o r  SPRAGUE 4700 pf  25 V 

D iode JIM PACK I N  4004 

R e s i s t o r  SPRAGUE 10,000 Ohms + 2% 0.5 Wat t  

R e s i s t o r  SPRAGUE 2200 Ohms + 2% 0.25 Wat t  

C a p a c i t o r  SPRAGUE 0.22 pf + 10% 

T r a n s i s t o r  GENERAL ELECTRIC G.E. 243 2245 

R e s i s t o r  SPRAGUE 330 Ohms + 2% 1 Wat t  

D iode J I M  PACK I N  4004 

R e s i s t o r  470 Ohms + 5% 0.5 Wat t  

V a r i a b l e  R e s i s t o r  MALLORY MR 600 P 

8-13 C a p a c i t o r  SPRAGUE 0.10 pf  + 10% - 
B-14 V o l t a g e  R e g u l a t o r  NATIONAL SEMICONDUCTOR LM 340 K-12 

B-15 C a p a c i t o r  SPRAGUE TVA 1318.20 50 V 2200 p f  - 
B -16 Fuse BUSMAN 3 Amps - 
B-17 C a p a c i t o r  SPRAGUE 0.22 pf + 10% - 
B-18 Diode J I M P A C K I N 4 0 0 4  - 
B-19 B r i d g e  R e c t i f i e r  I n - l i n e  Package MOTOROLA MD 210 - 

*Please not,e t h a t  t h e r e  a r e  s e v e r a l  d i f f e r e n t  b rand  names f o r  t h e  p a r t s  l i s t e d  I 
above. Those names u n d e r l i n e d  i n d i c a t e  j u s t  one b rand  name f o r  t h e  p a r t ,  I 
however, y o u r  l o c a l  e l e c t r o n i c  shop s h o u l d  be a b l e  t o  i d e n t i f y  o t h e r  

b rand  name p a r t s  by u s i n g  t h o s e  l i s t e d  above. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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